-

~  Dawid.Purdy

inface Targets CWmeering Branch

Warfare Center\\8 T VESTae

PO ENITG, CARTZOD
Email: Purdydr @navair.

NDIA Systems Engineering Conference Oct. 22-24, 2002 1 unciasstiea N AV M AlR



Standard for

Inter connecting
target vehicle
electronicsand
COMMON SUPPOrt /e
equipment

Transponder CDA  Awutopilot
\ '):\\‘ ‘»i .
o o &>

% — N i
< = PS

[~ TAIAS

NDIA Systems Engineering Conference Oct. 22-24, 2002 2

CDA .
Transponder Autopilot
e
d &= Vs =~
= GPS
TA/AS

e Data
e Data Connections
e Hardware

unclassified _ /\/



Fro
[ ==« = Worldwide —United States wem DoD Dernand |
60 =
+

‘E‘ a~
§
m 40 .
m »
] -
8 50 - -t
o Fl . - ™ -
(] . "
r 20—
] L -
0 ——_/
=

10

1] ]

1952 1933 19584 1935 19586 1937 1983 1939 19590 1931 19592 1993 1954

Year

Due to the changes within the defense market segment, as well asthe
required deployment within our business group, Intel has decided to
End Life of their Military and Special Environment products.
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MUX usesoneor moreserial networksin
order to achieve:

*Reduction of the number of wireswithin a
vehicle

I ncreased functionality

I ncreased flexibility

*Virtual integration of system functions

I mproved systems diagnostics
NDIA Systems Engineering Conference Oct. 22-24, 2002 4

Microcontrollers are going into
everything from washing
machines to automobiles.

The volume is driving cost down
and capabilities up.

Inexpensive ‘smart’ devicesarea
reality

$ Millions

Micrcontroller Sales
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e FY 97

» \Workshops
 CDA 101 standard
e |nsertion Plan

 FY 98

e Seaborne Target Demonstration

|  BOM-74 Implementation Report
healisme = + MQM-107 Implementation Report
St | . Gateway Design and AF Report__
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Road vehicles -- | nterchange of digital information -- Controller Area Network (CAN) for
high-speed communication

International Organization for Standardization

NMEA 2000

STANDARD FOR SERIAL-DATA NETWORKING OF
MARINE ELECTRONIC DEVICES

A set of protocol primitives, and a tool for a system
designer to create an optimized higher layer protocol.

KVASER CAN KINGDOM
j —

Target Unique Data Requirements
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CDA 101//35
Rotary Wing
Target Systems
CDA 101/34
Full-Scale Aerial
Target Systems

CDA 101/33
Sub-Scale Aerial
Target Systems

CDA 101/32
Ground Vehicle
Target Systems
CDA 101/31
Seaborne
Target Systems

CDA 10V/12

Parameter Definitions
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CDA 101/01
Top Level Specification

CDA 101/42
Target System
Augmentation

CDA 101/41
Common Controllers,
Actuators, and Sensors

CDA 10711
System M essages
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CDA 101/21
Controller Area Network

- CDA 101/22
MIL-STD-1553 Bridge
[ |
CDA 101/23
UDP/IP Bridge

- CDA 101/24
RS-232/422 Bridge
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CDA 10125
Radio Frequency
Transponder Bridge
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Some CAN Milestones

Development
on CAN starts NMEA

SAAB Trainin
t BOSCH g 2000
a CJ!I;II\] R Target control
publishe
... Dornier CAN CDA 101
Intel joins in = Weaving machine
the project 11'5;.
CAN cr Timberjack sgn
Mercedes 3000
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ROVAC Robot CAN Extended | |y50 11898
concept Kingdom CAN

KVASER

ROVAC Robot
demonstrated
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Seaborne Target 2000

Bl CANBus L. e 25% reductionin

Engine Controller |«—p| xponder

Acttor [e————|Contraller #1 JE— el ectronics cost

Sensors Instrument (¢ | Instruments,
| Engine Cluster #1 Switches, Lights
Actuator |« mtroller #2 ]

=== * Marked increase
= inflexibility

o« Simplified
malntenance &
logistics

I nstrument
e P Cluster #2

=l Throttle

Rudder
Sensor

Mather
Throttle

Pitch, Roll
Heading

Pitch,Roll,

& Heading Windbird

 Reductionin
development time
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Training

BOM-74 Implementation

MQM-107 Implementation
ECM Implementation
Ground Target System
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Payload Bus Vehicle Control
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Actuator
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e FY99
— Modified SPVI
— Ground HIL

« FYOO

— Modify ground station |
— Flight nodes

« FYO1

_ Flight Test
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Payload Bus Vehicle Control

Autopilot
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e FY99
— Modified AU
— Modified ULQ-21
— Ground Demonstration
e FYOO

— Modify SNTC transponder A
and ground station e

« FYO1

— Ground Integration
Demonstration
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SmartCraft

Vessel Control Modules S m artCraft N etwork

F F .z Pased on Can Kingdom Protocol

Gateway

Remote
Customer Helm Interface

-/ Bluetooth "‘. ’.. 9
= Gateway 00 T T‘ 000
LJIJ Electronic

ooo.‘ E*.ou MERCURY

Master Customer Helm Interface
SmartCraft

J1939 or
Propulsion  NMEA-2000 &

Control Gateway
Modules

» Complete drive by wire multiplexed vessel

 Full redundancy (dual sensors, dual CAN, dual micro strategy)

» Safety critical systems dictate that control of bus must be maintained
« Significant strategy development to yield fail-safe systems design

» Open architecture must be achieved through managed gateways
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« SDST
o Self Defense Test Ship
o Spartan USV Demonstration

e Other seaborne unmanned
vehicles

U

NDIA Systems Engineering Conference Oct. 22-24, 2002 17



NDIA Systems Engineering Conference Oct. 22-24, 2002 18

e Northrop-Grumman is
using CDA technology in
the VTUAV
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MOM-107 CAP

Antenna Switch GPS

Autopilot & SPVI

:  IMUor
=Vert & Horiz Gyros:
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Power
Distribution
Unit / Aft

/N UHF
RF CDA Node
Unit
Common Avionics Package
Power Distribution
Unit / Forward CDA Node

Power Conditioning Unit

. Current Development : New Development

NDIA Systems Engineering Conference Oct. 22-24, 2002 19

unclassified

Electro-
Explosive
Device

Actuator
Interface

CDA Node

Aft Node

A



NDIA Systems Engineering Conference Oct. 22-24, 2002 20 unclassified



—

This Is your This Is your
target with target without.
CDA.
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